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(54) [Title of the Invention] TONER SUPPLYING APPARATUS 

(57) [Abstract] 

[Object] A toner supplying apparatus for compulai veiy 
breaking down lumps of toners flowed out from a discharge 
opening of a toner bottle is intended to be provided. 

[Solving Means] A toner bottle l8 is held in an 
approximately horizontal attitude by a bottle holder 25, and 
is rotated about the axis line thereof by a motor 27. In 
the toner bottle 18/ a spiral rib projecting outwards are 
formed on the inner wall by a spiral groove 35. An inner 
stopper 30 for the toner discharge opening IBb in the toner 
bottle 18 is opened by a collet cliac)« 31, and then 
positioned in the vicinity of the discharge opening 19b. 
Thereafter/ the stopper is rotated in a direction opposite 
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to that of the bottle 18 by a motor 21, Ribs 50 or a spiral 
blade is formad in the iirner stopper 30. 
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[Claiius] 

[Claim 1] A toner supplying apparatus comprlsinq a toner- 
storing container having a rtiiachargQ opening aL one end 
surface of a cylindrical ttiain body of the conLainer, holding 
mesne for supporting said tonei — sEciring container in a 
substantially horizontal attitude in the state at which said 
toner-storing container is connected to the toner inlet in a 
developing portion, ar^d rotation driving means for rotating 
said toner- storing container supported by .qaid holding means 
around the axial line thereof,. 

wherein said toner supplying apparatus co-mprisses : 
spiral ribs projected from the inner wail surface of 
the main body in said toner-s torincr container^ said ribs 
guiding the toner towards the toner discharge opening in 
accordance with the rotation of said toner-storing 
container; 

a stopper member engaged with the toner discharge 
opening in said toner-storing container; 

stopper holding means for coaxially supporting the 
stopper member removed from said toner diacharge opening 
with respect therewith and in the vicinity thereof; and 

stopper rotation driving meano for rotating said 
stopper member supported by se-id «;topper holding means 
around the axial line thereof, 

whereby a difference o£ rotation is provided between 



the rotation of said toner-storing conLainer and the 
rotation of said stopper member, and blades adjacent to the 
inner surrounding surface of said toner discharge opening 
arc disposed in said stopper meinbQr. 

[Claim 2] A toner supplying apparatus according to Claim 1, 
wherein a driving source tor the rotation driving means in 
said toner-storing container and a driving source fox said 
stopper rotation driving means are constituted by a common 
driving source. 

[Claiin 3] A toner supplying apparatus according to Claim 1 
or Z, wherein the rotary direction of said toner-storing 
container is opposite to that of Siiid stopper meitiber. 

[Claim 4] A toner supplying apparatus according to one of 
Claims .1 to 3, wherein each blade in said stopper member has 
a spiral shape so that the tonor Iri said toner-storing 
container is flowed out therefrom in response to the 
rotation of said stopper member. 

[Detailed Description of the Invention] 

[0001] 

[Technical Field of the Invention] The present invention 
relates to a toner supplying appearatus used in an image- 
forming machine/ such as a copying machine, a facsimile, a 
printer or the like. More specifically, the invention 
relates to a toner supplying apparatus, which is capable of 
providing no problems in the process of development, even if 
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a developing agent, or developer {hereinafter referred to as 
a toner) ia stored at a high density in a toner bottle. 
[00021 

[Description of the Related Arts] Such a toner supplying 
apparatus has been put to practical use,, and has been widely 
used in a copying machine/ facsimile, printer or tha like, 
in which en electrostatic latent image is formed on a 
photoconductive and photosensitive material and is then 
developed with charged color particles, so that the image 
formed by the developing agent is transferred to a copy 
paper by utilizing the electrophotographic method or the 
electrofax process method. In an image-forming machine, in 
which the electrophotographic method is used, when the 
developing agent is consumed and lost in a developing 
apparatus provided in the image-forming machine, the 
developing agent is further supplied and then the developing 
process is continued, As can be seen in Japanese Patent 
Laid-open No. 59-18 8678 and Japane?3e Patent Laid-Open No, 
60-14 62 65, it has been proposed that, in order to supply the 
developing agent, a toner bottle as a container for the 
developing agent is rotated around the axis line thereof and 
the toner is discharged from the discharge opening at one 
end surface of the bottle. 

r0003] Moreover, as can be seen in Japanese Utility ^3odel 
Laid-open No. 61-24756, it has be<en proposed that, in order 



to smoothly supply the tcner, a vibration is applied to the 

toner bottle laid dawn. 

[0004] 

[problems to be Solved by the Invention] In conjunction 
with the above, the miniaturization of the developing 
apparatus requires a small shape for the toner boLLle Itself 
and is technically prerequisite for storing tlie toner at a 
much higher density in the toner bottle. However, storing 
of the toner at such a high density occasionally causes 
lumps of toner to flow in the developing machine and such a 
lump of roncr results in the fault of developing. 
Accordingly, it is the object of the invention to provide a 
toner supplying apparatus in which lumps of toner flowed out 
from the discharge opening of a toner bottle can be 
compulsively broken, 
[0005] 

(Means for Solving the Problems] In accordance with the 
Invention, to attain the above-mentioned object, the flowing 
structural arrangement is employed: A toner* supplying 
apparatus comprising a toner-storing container having a 
discharge opening at one end surface of a cylindrical main 
body of the conta.lner, holding means for supporting said 
toner-storing container in a substantially horizontal 
attitude ±n the state at which said toner-storing container 
ie connected to the toner inlet o£ the developing portion, 



and rotation driving means lor rotatinq said toner-atoring 
container supported by said holding means around the axial 
line thereof, wbftrein said toner su^jplyinq apparatus 
comprises: spiral ribs projected from the inn&r wall surface 
of the main body in said toner-storiiiy container/ said ribs 
guiding the ton«r towards tlie tonei discharge opening in 
accordance with the rotation of said toner-storing 
container; a stopper iciember engaged with the Loner discharge 
opening in said toner-storing container; stopper holding 
means for coaxially supporting the stopper member reitioved 
from said toner discharge opening wjth. respect therewith and 
in the vicinity thereof; and stopper rotation driving means 
for rotating said stopper meaciber supported by said stopper 
holding means around the axial line thereof, whereby a 
difference of rotation is provided between -he rotation of 
said toner-storing container and the rotation of said 
stopper member, and blades adjacent to the inner surrounding 
surface of said toner discharge opaning are disposed in said 
stopper member. 
[00061 

[Operation] In the above structural arrangement, the toner 
in the toner-storing container can be smoothly supplied to 
the toner discharge opening by both the rotation of the 
toner-storing container around the axis line thereof and 
Spiral ribs formed on the inner wall of the toner-storing 



- 0 - 



container. Even if a lump of Loner still is formed in the 
vicinity of the discharge operiing, sach a lump of the toner 
is pressed between the blade of the aLopper member and the 
inner wall sur'Tane of the toner dia^^-harge opening, and 
thereby is compulsively broken down in the vicinity of rhe 
discharge, in which case/ the stopper member is rotated in a 
difference of rotation with respect to the rotation of the 
toner-storing container. 

[0007] In order to simplify the total system, it is 
preferable that a driving source in the rotation means for 
the above-mentioned toner-storing container and a driving 
source in the rotation means for the stopper axe constructed 
by a common driving source. Moreover, lumps of the toner 
can be much more effectively broken down, when the rotary 
direction of the toner-storing con-ainer is reversed to the 
rotary direction of the stopper. In addition, it is 
preferable that each blade of the i^topper has a. spiral shape 
since the toner in the toner-storing container can be 
smoothly discharged therefrom by tho rotation of the stopper 
members . 
[0008] 

[Embodiments] Referring now to thg accompanying drawings, 
embodiments of the invention will be described for an image- 
forming machine as an electro-photographic copying machine 

(hereinafter/ referred to a copying machine). Fig. 1 is a 
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front view- which schematically showc; the arrangament of a 
copying machine, and rig.* 2 is a. plan vies ot the copying 
machine. The copying machine 1 has a contact glass 3 for 
placing a manuacripn or a copy paper on the upper surface of 
the housing 2. Tnaide the housing 2 , ■ an optical unit 
comprising a lamp 4 for illuminating the manuscript^ 
reflective mirrors 5, lenses and the like is disposed 
beneath the contact glass 3, and a copy proceasing dr;2m G is 
further disposed beneath the optical unit. Around the copy 
processing drum 6, a charging apparatus 7, developing 
apparatus 8, image-transferring apparatus (transfer charger) 
9, cleaning apparatus 10, charge-eliminating apparatus 11 
and the like are disposed. 

[0009] The copying machine 1 has a paper-supply:i ng unit: 12 
for storing copy papers P and for further supplying rhe 
copying paper p in the lower part of the macnine . A toner 
image is transferred to the copy paper, which is supplied, 
from the paper-supplying unit 12 in the channel 13 between 
the copy processing drum 6 and the image-cransf erring 
apparatus 9, and then discharged from the copying machine 1, 
after the toner image is fixed by the fixing apparatus 14. 
The developing apparatus 8 is a conventional dry type 
developing apparatus including a roller 15 for developing, a 
van wheel 16 for stirring, a roller 17 fcr mixing and the 
like. Above the developing apparaCus, a toner bottle 18 as 
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a container for zhQ dsveioping agent and a hopper 18 for 
supplying the toner from the toner bottle IB to .the 
developing apparatus 8 are disposed, and the hopper 19 is 
equipped with an auger 20, so that the toner in the hopper 
19 is compulsively supplied to the developing apparatus 8 by 
means of the auger 20. 

[OOlOj The toner bottle 18 is supported in a substantially 
horizontal attitude by a toner supplying unit 21 and the 
hopper le (together with the auger 20) is mounted in the 
toner-supplying unit 21. As shown in Fig. 2, Lhe, toner- 
supplying unit 21 can be rotated in a horizontal plane 
within a range of 90 degrees relative to the vertical axis 
22 as a center, and can possess in a selective meinner either 
a first poeition A in which the toner-supplying unit 21 is* 
stored inside the housing 2, or a second position B in which 
the toner-supplying unit 21 is projected laterally from the 
housing 2. AS will be later described in details the unit 
21 is designed to automatically open the stopper of the 
toner bottle 18 in the first position A, so that the toner 
can be supplied to the developing apparatus 8 . On the other 
hand, the exchange of the toner boutle 18 is carried out 
after the unit 21 is positioned in the second position B, 
and the empty toner bottle 18 is automatically closed. 
(0011] Fig. 3 is a sectional vievj of the toner-supplyixig 
unit 21. The toner-supplying unit 21 has a bottle holder 25 



- 11 - 

for supporting the toner botr.ie IB. A Sleeve 26 is 
rotatably disposed in the, bottle holder 25, and a gear ring 
2ea circumf erentially extending i a formed on the sleeve 26. 
The sleeve 2 6 has a shape fitting to an opening 18c: of the 
toner bottle 18 (which will be later described in detail), 
and therefore covers the whole parts of the opening of zha 
bottle 18. A motor 27 is disposed beneath the bottle holder 
25, and a gear 28, which is engaged with the above-mentioned 
gear ring 26a, is mounted to the output axis o-F t-.he irotor 27. 
The rotary movement of the motor 27 is transferred to the 
sleeve 26 via the gear 28 and the gsar ring 26ar so rb^r the 
toner bottle 18 can be rotated in the direction indicated by 
arrow 25 in Fig. 3, The coupling between the toner bottle 
18 and the sleeve 26 will be later described. 
f0012] The toner-supplying unit 21 includes a collet chuck 
31 for clamping and moving the stopper in the departing or 
approaching direction to open/close the Inner stopper 30 for 
the toner bottle 18, a spring 32 for biasing to force the 
collet chuck 31 to the proceedir.g direction or toward the 
toner bottle 18, a cam mechanism 3$ for reciprocating the 
collet chuck 31 and the like. The- cam mechanism 33 serves 
to couple the inner stopper 30 to the toner bottle IB by 
moving the collet chuck 31 in the forward direction in 
synchronization with rotation of tue toner-supplying xinit 21 
from the first position A (storing position) to the second 
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position B (bottle exchanging position.) (see Fig. 5) . On the 
other hand, the cam mechanism retracts Lhe collet chuck 31 
clamping the inner stopper 3D for the bottle 18 in 
synchroniaation with rotation of the unit 21 Ixoni the second 
position B to the first position A (see Fig, 4). 
[0013] Furthermore, the toner-supplying unit 21 includes 
means 33 for positioning the bottle IS and for applying an 
impact to the bottle 18. Tor the 5!a)co of convenience in tlie 
elucidation, the function of said means 33 will be later 
described in detail, and firstly the shape of the toner 
bottle IB will be described. As can be clearly seen in Figs. 
3 and 4, the toner bottle 18 has a main body 18a having a 
substantially cylindrical shape and a cylindrical discharge 
opening 18b at the center in one end of the main body 18a. 
On the side surface of the main body 18a, a rib projecting 
inwards into the inside of the main body is formed by means 
of a groove 35, The spiral groove, that is, the spiral rib 
enables the toner in the toner botr.le IS to be fed to the 
discharge opening 18b with the rotation of the bottle 16. 
[0014) The body IBa includes a circular collar 36 at a 
position apart from the discharge opening 18b, and a notch 
37 lacking of a part of corner part 16c in a position 
adjacent to the discharge opening L8b, The notch 37 has a 
Shape laCKing of the corner part ICc over half of the circle 
along the extending line of the spiral groove 35. More 



specifically, the wall 37 of the noUch 37 has a shape 
inclining to the discharge openiny 13b, whan seen from che 
side or the discharge opening ISb, and a shape smoothly 
inclining toward the discharge opening 18b, when seen in 
section. In particular, as can be clearly seen in Flg.»6, a 
projection 41 is fonnsd on one end wall 18d of the main body 
18a. The coupling of this project 41 to a corre^sponding 
project 42 formed on an end wall 2$ci of the above-mentioned 
sleeve 2 6 promotes to transmit the rotary force of the 
sleeve 26 to the bottle IB. 

[0015] Returning now to the toner-9upplying unit 21, the 
above-mentioned means 33 for positioning the bottle IB and 
for applying an impact to the bottle 18 is equipped with an 
arm 44 which extcndo in the axial direction of the bottle 18, 
The middle axial portion of the arm 44 is adapted to the 
apex of the bottle holder 25 via a pin 45, so that the arm 
is resiliently biased to approach Lhe surrounding surface ot 
the bottle 18 by springs 4 6 arranged around the pin 45. A 
side part 44 of the arm 44b on the r.ide of the bottle holder 
has a semi-spherical surface projecting slightly downwards. 
The semi-spherical surface 44a is received by a semi- 
sphexical concave part 25a formed on the holder 25. 
r00l6] The apex of the arm 44 extends over the circular 
collar 3 6 of the bottle IB and has a hooJc 4 4b extending 
downwards at a portion corresponding to the circular collar 
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36 and a beating element 47 disposed downwards on the side 
r-loser than the hook 4 4b. The height of tha beating element 
47 is slightly smaller than the size of the hook 44b. 
Preferably, the hook element 47 should be formed by such an 
elastic material as gum material, e.Loistic plastic, foaming 
material/ gal material or the like. 

t0017] Jn r_he above structiiral arr^gement, the toner 
bottle 18 placed on the bottle holder 25 is positioned at a 
predetermined position on the holder 23 ijy coupling the hook 
4 4b in the arm 44 to the circular collar 36, When the tonar 
concentration is decreased due to the repeating of the 
process of developing, the motor 27 in rhe toner-supplying 
unit 21 is activated by a signal from a toner sensor, which 
is not shown in the drawings, and thereby the toner bottle 
18 is rotated around the axial line thereof. The rotation 
of the bottle 18 enables the toner in tne bottle IB to be 
gradually supplied to the discharge opening 18b by the 
movement of the spiral groove 35, and thus the toner flowed 
from the discharge opening 18b to be further supplied to the 
developing apparatus 8 with rha aid of the hopper 19 and the 
like. The amount of toner flowed out from the discharge 
opening 18b is controlled by the inner stopper 30 positioned 
in the vicinity of the discharge cpening 18b. Tt is 
preferable that the position of the inner stopper 30, that 
is, the stroke of the collet chuck 31 is controlled in such 
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9 way tha-c the toner is continuously discharged in as a 
const-ant rate as possible from the discharge opening 18b. 
L0018] In the above process of supplying the toner, the arm 
44 initially raises the beating element 47 by the projection 
and concave part (both being not shown! formed at the 
positions corresponding Lo the hook a4b in response to the 
rotation of the toner bottle 18, and then immediately the 
hook 44b falls into the concave porLion- .Thus, the beating 
elament 47 beats the sidewall of the bottle 18- It is 
preferaJale that the TPoment at which the beating element 47 
beats the toner bottle 18 is jUSt at the timing when which 
the wall 37 of the notch 37 in the bottle 18 is inclined by 
about 45 degrees from the horizontal. The tixoing of beating 
can easily be adjusted by varying rhe rotation angle 
position of the sleeve 26 in the toner-supplying unit 21- 
Accordingly, the toner in the bottler 18 flows out with force 
from the discharge opening 18b by both the rotation of the 
bottle 18 and the impact of the btating element 47. Since 
the beating element 47 is constitut*id by an elas.tic material, 
as is already described, a sound or noise resulting from 
beating of the bottle 18 is relatively weak. 
[0019] Fig. 6 is an enlarged view of the discharge opening 
IBb in the toner bottle 18 and thft inner stopper 30. The 
inner stopper 30 has a plurality of ribs 50 projecting 
toward the side of the discharge opening 18b, and each rib 
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exrends in rhe radial direction and has a notched shape in 
Che ouzer circiaiuferential corner 50a, where syinbol 30a in 
Fig. 6 indicates a grip parL, which is held by the above- 
mentioned collet chuck 31. On the other hand, ribs 
extending in the axial direction on The inner wall surface 
of the discharge opening 18b in the Loner bottle 18 are 
formed and preferably several ribs are disposed in the 
circumferential direction (in this embodiment two ribs which 
are departed by 18Q degrees are disposed) . The rib 52 on 
the side of the bottle has a length in which Uie rib 52 more 
closely approaches the corner 50a of the rib 50 on the side 
of the inner stopper 30, when the Inner stopper 30 is opened 
by the collet chuck 31. 

(0020] In conjunction with the structural arrangement of 
the discharge opening 18b and the inner stopper 30, a gear 
train 55 which is coupled to the output shaft of the above- 
mentioned motor 27 is provided in th*i toner-supplying unit 
21, and the gear train 55 is coupled to the circular gear 
53a of the sleeve 52 surrounding the collet chuck 31. The 
sleeve 53 is designed in such a way ;:hat it is rotated in a 
rotation direction opposite to that of the bottle 18, The 
rotary direction of the sleeve 53, that is, the direction of 
the collet chuck 31 is represented by syinbol 56, 
[0021] In the above structural arrHagement , even if there 
exist lumps in the toner flowing out from the bottle 18, as 
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shown in symbrtl w in Fig. 7, these luittps W are ccropulsi vely 
isroJten down by the action of both Lh*^ rib 50 of the inner 
stopper 30 which is rotated in a direction opposite to that 
of the toner bottle IB and the rib 52 on the side of the 
bottle. As a result, even if the toner in the Loner bottle 
is stored at a high density and supplied therefrom, no 
troubles take place in the developing process. 
[0022] Figs, 8 and 9 show a variation of the inner stopper 
30. In place of the above mentioned ribs 50, a spiral blade 
can be provided in the inner stopper 30. In this case, the 
spiral blade 57 can be formed in the form of a tapered shape, 
and ribs similar to those in the above-mentioned embodiment 
can also be disposed on the inner circumferential wall 
surface of the dischargo opening 18b in the toner bottle 18. 
With this arrangement, the inside diameter of the discharge 
opening iSb can substantially be reduced and the spacing 
between the spiral blade 57 can also be reduced. However, 
either in the above embodiment or in the variation thereof, 
the provision of the ribs 52 on the side of the bottle is 
not always indiapensable , In fact, the outside diameter of 
the ribs 52 on the side of the inner stopper 30 as well as 
the outside of the spiral blade 57 can also be set to be 
SUbStantially the same as the inside diameter of the 
discharge opening IBh. 
f 0023] 
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(Advantages] As can be recognized Iiom the above 
description, the present invention ensures to compulsively 
break out the lumps of toner whan the Loner in the toner- 
storing conrainer is supplied, and therefore there arise no 
problems ot fault in dftvelopment even if the tonsf is stored 
at a higher density in the toner-storing container. 
[Brief Description of the Drawings] 

[Fig. 13 Fig. 1 is a schematic view of the total sysLen\ of 
a copying machine to which the present, invention is applied. 
[Fig. 2] Fig. 2 is a plan view of the copying machine in 
Fig. 1. 

[Fig. 31 Fig. 3 is a sectional view of a toner-supplying 
unit and a toner bottle to which the present invention is 
applied . 

[Fig. 4] rig. 4 is a partial sectional view of a collet 
chuck In the cose of opening the stopper. 

[Fig. 5] Fig. 5 is a partial sectional view of a collet 
chuck in the case of closing the stopper, 

[Fig. 6] Fig. 6 is a partial perspec:tiv© v.-i of the toner 
bottle to which the present invention is applied. 

[Fig. 7] Fig. 7 is a partial sectional view of a part of 
the toner discharge opening in the toner bottle for 
elucidating the function of the present invention. 
[Fig. 8] Fig. 8 is a partial view oE th« toner discharge 
opening viewed from the Inside of the toner bottle in the 
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case oX a variation of an Inner stopper for the toner bottle 
[rig. 91 Fig. 9 is a partial acctional view of the 
variation shown in Fig. 9, corresponding to that in Fig, 7. 
[Description of Reference Symbols] 



1 




2 




18 




X o o 


body of the toner bottle 
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toner discharge opening of the toner bottle 
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toner supplying unit 
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bottle holder 
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rotary sleeve 
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motor 


30 


stopper for the toner bottle 
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collet chuclc for clamping the inner stopper 


35 


spiral groove (rib) of the toner bottle 


50 


rib in the inner stopper 
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gear wheel train 


57 


spiral blade in the inner stopper 
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ffTT^fif^ss^fro. rmca;l?P(l^Bf«4 7f3:iK^;i/ 

PP<^<£>^«. *^JH 8iD«i?^iS3 7C0S3 7 a 
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J:-3T, oimPX 8 b:6>t»UJ:<lEa-r-5CilZ)a 

10 (0 0 19] sett, h:*-- 8<D»t£iin 1 8 b 
o«ru, '&Uy5 0tti|stS:^[BiicEt;:, *o^W«^ 

(^0«ig«"t?f±. laOKKBaUT 

^i&t^ki. was o{iau:rB ooiijas 0 acaTjtt 

[0 0 2 0) Jiffiqtttiai 8b^J:£JW?i^3 0O«j4fc 

^^2 7iOtta¥4fca^Ran7t®»^5 5j>t5fct:^en. w 

<0©ie59SSl±, =i^i^h5'Y::^i?3 li&fflDxy-:?' 
TfihJH 8iittlia»racM5£rj&^^ic:Kt^TUS. 

[0021] hSiOlBflElzintf . H 7 \z«^^^^ t 
83&i6Simu-:3"Pfc^h*>- fca^ 
&U:ttCTt>, H^^'-sfih/H 8i:|iK3k#;^rat:BK 
T^Rte ?l 0 <D y y 5 0 43 .feT/3p WHBiy 5 2 

40 [0 0 2 ^3 H8. B19«±> rt^3 0<DEJg«€^gtTt) 

^ flil'jys 2i±*&^'rttft<. ft&3 owcoyrs 20^ 

50 Rt;K:RSl-Tt>it^ 
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Its 2} B 1 (o4ti^tS»ttO&96&B-ejg«, 

[H3J :r»w^£ffifli^^:i^■^— SB-i-*/ h^jivh 

(B4] Sky h^^rvi^i^rorai^Rf^^fT-sTW^a 
[0 51 3Uprff^ry^3J*»<5ai;S[ifr*fir-3T:fr^« 
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